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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR LI 7(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finaUty of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on June 5, 2006 has been entered. 

Response to Amendment 

2. AppUcants' amendment filed June 5, 2006 has been entered. Claims 24, 26-28 and 37-42 
are pending in the instant application. 

Claim Rejections - 55 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 24, 26, 28, 37-38 and 40-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Danforth et al (US Patent No. 5,900,207) in view of Brodkin et al. (US Patent 
No. 6,322,728 81). 
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Danforth et al ('207) teach the basic claimed process for making a 3 -dimensional object 
including, mixing a composition of ceramic particles, binder material and dispersant agent, 
forming said mixture into a filament (feedstock), heating said filament (feedstock) to a molten 
state, dispensing said molten filament (feedstock) from a dispensing apparatus onto a platform to 
form a first layer, solidifying said first layer (curing) and dispensing subsequent layers to form 
said 3-dimensional object (see col. 2, line 58 through col. 3, line 43). 

Regarding claim 24, although Danforth et al. ('207) teach a wide variety of 3- 
dimensional objects, Danforth et aL ('207) do not teach a dental material. Brodkin et al ('728) 
teach a process for making a dental material including, providing a ceramic and binder mixture, 
forming said mixture into a feedstock and molding said feedstock into a dental material using a 
fiised deposition modeling process (see col. 9, lines 15-30). It is noted that the process of 
Danforth et aL ('207) is a fused deposition modeUng process. Therefore, it would have been 
obvious for one of ordinary skill in the art to make a dental material as taught by Brodkin et al 
('728) using the process of Danforth et al. ('207) because, Danforth et al. ('207) teach a wide 
variety of 3-dimensional objects that can be made using an efficient process and also because, 
Brodkin et al ('728) teach a fused deposition modeling process, hence suggesting the process of 
Danforth et al. (*207), which is a fused deposition modeling process. 

In regard to claim 26, although Danforth et al. ('207) teach ceramic particles, such as 
oxides, Danforth et al. ('207) do not specifically teach alumina particles. Brodkin et al. ('728) 
teach a process for making a dental material including, providing a ceramic particles, such as 
alumina and zirconia (col. 5, lines 40-43 and col. 9, lines 21-25). Therefore, it would have been 
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obvious for one of ordinary skill in the art to provide alumina ceramic particles as taught by 
Brodkin et al (*728) in the process of Danforth et al. ('207) because, Brodkin et al. (*728) 
specifically teach that alumina particles to provide for an improved dental material and also 
because, Danforth et al. ('207) specifically teach oxides, hence suggesting the alumina 
(aluminum oxide) ceramic particles of Brodkin et al. ('728). 

Specifically regarding claims 28 and 42, Danforth et al, ('207) in view of Brodkin et aL 
('728) teach a 3-dimensional object, specifically a dental material formed by a fiised deposition 
process, wherein said dental material includes, ceramic particles, a binder and a dispersant agent. 
Further regarding claim 42, because the dental material of Danforth et al ('207) in view of 
Brodkin et al, ('728) has the same composition and is made by the same process as claimed, then 
it is submitted that said dental material has the same mechanical properties as claimed. It is 
submitted that the dental material of Danforth et al. ('207) in view of Brodkin et al. ('728) has 
mechanical properties of about 15 to about 20% of the mean average standard deviation. 

Regarding claim 37, Danforth et al, ('207) teach a dispersing agent not based on glycerin 
(see col. 6, line 27). 

In regard to claim 38, Danforth et al, ('207) teach the use of nanoscale ceramic powders 
(see col. 5, line 68 through col. 6, line 16). It is submitted that nanoscale ceramic powders are 
substantially spherical and substantially uniform particle size (nano-scale). 

Regarding claim 40, Danforth et aL ('207) teach alternately dispensing different 
feedstock materials (see col. 4, lines 7-22). 
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In regard to claim 41, Danforth et al (*207) teach binder burnout and sintering (see col. 
14, lines 6-60). 

5. Claim 27 is rejected under 35 U.S. C. 103(a) as being unpatentable over Danforth et aL 
(US Patent No. 5,900,207) in view of Brodkin et aL (US Patent No. 6,322,728 Bl) and in further 
view of Chadwick (US Patent No. 6,063,314). 

Danforth et aL ('207) in view of Brodkin et aL ('728) teach the basic claimed process as 
described above. 

Regarding claim 27, although Danforth et aL ('207) teach a binder (media) having a 
styrene-butadiene copolymer, Danforth et aL ('207) in view of Brodkin et aL ('728) do not teach 
that the media (binder) includes a siUcone polymer. Chadwick ('314) teaches making a ceramic 
dental restoration by mixing a ceramic material with a sihcone polymer, wherein said sihcon 
polymer is an equivalent alternative to a styrene-butadiene copolymer (see col. 5, lines 13-30). 
Therefore, it would have been obvious for one of ordinary skill in the art to provide a silicone 
polymer as taught by Chadwick ('314) as an equivalent altemative to the to the styrene-butadiene 
copolymer in the binder (media) in the process of Danforth et aL ('207) in view of Brodkin et aL 
('728) because, Chadwick ('314) specifically teaches that when making a ceramic dental 
restoration which includes a ceramic with a silicone polymer, said silicon polymer is an 
equivalent altemative to a styrene-butadiene copolymer. 

6. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Danforth et aL 
(US Patent No. 5,900,207) in view of Brodkin et aL (US Patent No. 6,322,728 Bl) and in further 
view of Crump (US Patent No. 5,121,329). 
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Danforth et al. ('207) in view of Brodkin et al ('728) teach the basic claimed process as 
described above. 

Regarding claim 39, although Danforth et al. ('207) in view of Brodkin et al ('728) teach 
applying multiple layers, Danforth et al. ('207) in view of Brodkin et al. ('728) do not teach the 
thickness of these layers. Crump ('329) teaches a fused deposition process including, depositing 
a plurality of layers, wherein each layer has a thickness of about 0.0001 to 0.125 inches (see col. 
3, lines 21-29). Therefore, it would have been obvious for one of ordinary skill in the art to apply 
a layer having a thickness of about 0.0001 to 0.125 inches as taught by Crump ('329) in the 
process of Danforth et al. ('207) in view of Brodkin et al ('728), because Crump ('329) teaches 
that thin layers provide for improved surface quality, hence providing for an improved product 
and also because, all references teach similar materials and processes. 

7. Claims 24, 26, 28 and 37-38 and 40-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brodkin et al (US Patent No. 6,322,728 Bl) in view of Danforth et al. (US 
Patent No. 5,900,207). 

Brodkin et al ('728) teach the basic claimed process for making a dental material 
including, providing a ceramic and binder mixture, forming said mixture into a feedstock and 
molding said feedstock into a dental material using a fused deposition modeling process (see col. 
9, lines 15-30). 

Regarding claim 24, Brodkin et al ('728) do not teach heating said mixture feedstock, 
dispensing said mixture from a dispensing apparatus onto a platform to form a first layer, 
solidifying said first layer and dispensing subsequent layers to form said dental material. 
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However, such steps are well known in a fused deposition process as evidenced by Danforth et 
al ('207) who teach a fused deposition process for making a 3-dimensional object including, 
mixing a composition of ceramic particles, binder material and dispersant agent, forming said 
mixture into a filament (feedstock), heating said filament (feedstock) to a molten state, 
dispensing said molten filament (feedstock) from a dispensing apparatus onto a platform to form 
a first layer, solidifying said first layer (curing) and dispensing subsequent layers to form said 3- 
dimensional object (see coL 2, line 58 through col. 3, line 43). Therefore, it would have been 
obvious for one of ordinary skill in the art heat said mixture feedstock, dispense said mixture 
firom a dispensing apparatus onto a platform to form a first layer, solidify said first layer and 
dispense subsequent layers as taught by Danforth et al ('207) in the fiised deposition process of 
Brodkin et al. ('728) because, Danforth et al. ('207) teach an efficient process for making 3- 
dimensional objects and also because, Brodkin et al. ('728) specifically teach a fused deposition 
process, hence suggesting the process steps of the fused deposition process of Danforth et al. 
C207). 

In regard to claim 26, Brodkin et al. ('728) teach a process for making a dental material 
including, providing a ceramic particles, such as alumina and zirconia (col. 5, lines 40-43 and 
col. 9, lines 21-25). 

Specifically regarding claims 28 and 42, Brodkin et al. ('728) teach a dental material 
formed by a fused deposition process, wherein said dental material includes, ceramic particles 
and a binder. Further regarding claim 42, because the dental material of Brodkin et al. ('728) in 
view of Danforth et al. (*207) has the same composition and is made by the same process as 
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claimed, then it is submitted that said dental material has the same mechanical properties as 
claimed. It is submitted that the dental material of Brodkin et al ('728) in view of Danforth et aL 
('207) has mechanical properties of about 15 to about 20% of the mean average standard 
deviation. 

Regarding claim 37, Brodkin et al, (*728) do not teach a dispersing agent not based on 
glycerin. Danforth et al. ('207) teach a dispersing agent not based on glycerin (see col. 6, line 
27). It would have been obvious for one of ordinary skill in the art to provide the dispersing 
agent not based on glycerin of Danforth et al ('207) in the process of Brodkin et al ('728) 
because, Danforth et al, ('207) teach that a dispersant agent provides for an improved mixture 
and distribution of the ceramic particles, hence providing for an improved product. 

In regard to claim 38, Brodkin et al, ('728) teach substantially spherical particles. 
Further, Danforth et al ('207) teach the use of nanoscale ceramic powders (see col. 5, line 68 
through col. 6, line 16). It is submitted that nanoscale ceramic powders are substantially 
spherical and substantially uniform particle size (nano-scale). It would have been obvious for one 
of ordinary skill in the art to provide substantially spherical and substantially uniform particle 
size as taught by Danforth et al ('207) in the process of Brodkin et al, ('728) because, Danforth 
et aL ('207) teach that substantially spherical and substantially uniform particle size provide for 
an improved product. 

Regarding claim 40, Brodkin et al. ('728) do not teach alternately dispensing different 
feedstock materials. Danforth et al. ('207) teach alternately dispensing different feedstock 
materials (see col. 4, lines 7-22). It would have been obvious for one of ordinary skill in the art to 



Application/Control Number: 10/659,640 



Art Unit: 1732 



Page 9 



alternately dispense different feedstock materials as taught by Danforth et aL ('207) in the 
process of Brodkin et aL ('728) because, Danforth et aL ('207) teach that such a procedure 
allows for forming 3-dimanesionla objects having varying properties, hence providing for an 
improved product. 

In regard to claim 41, Brodkin et aL ('728) teach removing the binder and sintering (see 
col. 5, lines 27-31 and col. 9, lines 20-21). Danforth et aL ('207) teach binder burnout and 
sintering (see col. 14, lines 6-60). 

8. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brodkin et aL 
(US Patent No. 6,322,728 Bl) in view of Danforth et aL (US Patent No. 5,900,207) and in 
further view of Chadwick (US Patent No. 6,063,314). 

Brodkin et aL ('728) in view of Danforth et aL ('207) teach the basic claimed process as 
described above. 

Regarding claim 27, although Danforth et aL ('207) teach a binder (media) having a 
styrene-butadiene copolymer, Brodkin et aL ('728) in view of Danforth et aL ('207) do not teach 
that the media (binder) includes a silicone polymer. Chadwick ('314) teaches making a ceramic 
dental restoration by mixing a ceramic material with a silicone polymer, wherein said silicon 
polymer is an equivalent alternative to a styrene-butadiene copolymer (see col. 5, lines 13-30). 
Therefore, it would have been obvious for one of ordinary skill in the art to provide a silicone 
polymer as taught by Chadwick ('314) as an equivalent alternative to the to the styrene-butadiene 
copolymer in the binder (media) in the process of Brodkin et aL ('728) in view of Danforth et aL 
('207) because, Chadwick ('314) specifically teaches that when making a ceramic dental 
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restoration which includes a ceramic with a siHcone polymer, said sihcon polymer is an 
equivalent altemative to a styrene-butadiene copolymer. 

9. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brodkin et al. 
(US Patent No. 6,322,728 Bl) in view of Danforth et al. (US Patent No. 5,900,207) and in 
further view of Crump (US Patent No. 5,121,329). 

Brodkin et al, ('728) in view of Danforth et al, ('207) teach the basic claimed process as 
described above. 

Regarding claim 39, although Brodkin et al, ('728) in view of Danforth et al. ('207) teach 
applying multiple layers, Brodkin et al ('728) in view of Danforth et aL ('207) do not teach the 
thickness of these layers. Crump ('329) teaches a fused deposition process including, depositing 
a plurality of layers, wherein each layer has a thickness of about 0.0001 to 0.125 inches (see col. 
3, lines 21-29). Therefore, it would have been obvious for one of ordinary skill in the art to apply 
a layer having a thickness of about 0.0001 to 0.125 inches as taught by Crump ('329) in the 
process of Brodkin et aL ('728) in view of Danforth et aL ('207), because Crump ('329) teaches 
that thin layers provide for improved surface quality, hence providing for an improved product 
and also because, all references teach similar materials and processes. 

Response to Arguments 

10. AppUcants' remarks have been considered but are moot in view of the new ground(s) of 
rejection. 
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Conclusion 



1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

12. Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Stefan Staicovici, Ph.D. whose telephone number is (571) 272- 
1208. The examiner can normally be reached on Monday-Friday 9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessftil, the examiner's 
supervisor, Christina Johnson, can be reached on (571) 272-1 176. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Stefan Staicovici, PhD 



Primary Examiner 
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